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INTRODUCTORY WORD 

The kinks and other information given in 
this book have been selected from the experi- 
ence of thoroughly practical men, as originally 
published in the American Machinist. This vol- 
ume forms one of a series of this nature, aiming 
always to make available out-of-the-way infor- 
mation when most wanted. In this form the 
Kink Books, which can be kept in the tool-chest 
or the pocket, and always referred to, will, we 
feel, meet a demand and serve a good purpose. 

F. H. COLVIN. 

F. A. Stanley. 
New York, November, 1907. 
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GEARING A LATHE TO CUT ANY THREAD 

The selection of the proper gears for screw 
cutting is a problem as old as the engine lathe 
itself, and yet it probably comes up more fre- 
quently in the shop than any other, not even 
excepting the question of turning tapers. Instead 
of attempting to give any hard-and-fast rules for 
this, it seems better to try to understand just 
"how'' the carriage and tool are moved in screw 
cutting, so that it will be perfectly clear "why" 
we make each move in the game. 

Simple Gearing 

Fig. 1 shows the head of an engine lathe with 

simple gearing. Gear E is solid with the lathe 

cone and turns with it in the direction of the 

arrow. Neither F nor G is in mesh with E, so 
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2 SCREW THREAD KINKS 

no motion is given to any of the gears or the 
lead screw. 

Raising gear bracket /.bo as to mesh O into E, 
and tracing the turning direction of the various 
gears, we find that L turns in the same direction 
as the spindle, so that a right-hand thread on the 
lead screw will move the carriage toward the 
head and cut a right-hand thread, as is usual. 
It is easy to trace out the direction in which 
gears will turn in several ways. One is to re- 
member that every other gear turns in the same 
direction. This means that E, H and L will all 
turn the same way. The gear F is not in the 
train, but is running idle in this position. An- 
other way is to follow the gears themselves with 
your eye or with a stick (but don't risk a finger 
if they are in motion), as shown by the arrows in 
Fig. 2, following the motion till you come to the 
end or to the particular gear wanted. The fact 
that the large intermediate gear does not mesh 
with H does not affect its motion, as the smaller 
gear is on the same shaft, or what is commonly 
called the stud. 



4 SCREW THREAD KINKS 

Reversing the Lead Screw 

To cut a left-hand thready the handle / 18 
lowered until gear F meshes ^^ith E, This nmkes 
L run in the reverse direction, as E, G and the 
intermediate run the same way. This is the 
object of the gear F, which is idle when cutting 
right-hand threads. 

Having settled the direction in which the gears 
run, the next question is, the gears required to 
produce the right thread on the work. It is easy 
to see that if the lathe spindle and the lead screw 
revolve at the same rate, the carriage will advance 
one thread at each revolution and cut the same 
thread as the lead screw. 

With the gearing shown in Fig. 1, this will not 
be the case, because the gear on the stud S has 
fewer teeth than the main driving gear E, so that 
the lead screw will turn at a slower rate, and cut 
a finer thread. 

Finding the ''True'' Thread of Lead Screw 

The first thing to do is to see if the stud a^ 
turns at the same speed as the spindle. This 
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can be done by counting the teeth in E and in H. 
These are iisually the same, and, if so, the stud 
turns at the same rate as the spindle and the 
lathe is geared ''even." If these gears are inside 
the head, and hard to get at, put gears having the 
same number of teeth on both the stud and the 
lead screw, and take a cut on an old piece of 
stock to see what it cuts. If the thread is the 
same as the lead screw, the gears are ''even," as 
before; if not, call the thread you cut in this way 
the true thread of your lead screw in all cases, and 
ignore the actual pitch of your lead screw in all 
calculations. This will save much time and 
trouble in future. 

After you have found the true pitch of your 
lead screw it is easy to find the gears for any 
thread as long as the train of gearing remains the 
same, that is, not compounded in any way. 

Calculating the Gears 

All you have to do is to multiply both the pitch 
to be cut and the true pitch of the lead screw by 
the same number and you get the gears to use. 
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Call your lead-screw pitch 6, and you want to 
cut a 10 thread. Multiply both 6 and 10 by 4 
and get 24 and 40, or by 5 and get ^ and 50, 
or l>y 6 and get 36 and 60. It doesn't matter 
which pair you use if you put them on the right 
place. 

Just rememljer that the ge-ar you get by multi- 
plying the pitch of lead ^vvew goes on the stud, 
and you'll have no trouble. The other^ of course, 
goes on the lead screw. Let lis see why, so there 
will be no need of remembering or taking any 
one's say so. 

The screw to be cut in this case is 10 pitch, 
slower than the lead screw. So the carriage must 
move more slowly than to cut a screw the same 
pitch as the lead screw. This means the lead 
screw must revolve more slowly than the spindle; 
to do this, the larger gear must go on the lead 
screw. 

Suppose you select gears with 30 and 50 teeth 
and put the 30 on the stud. Then every revolu- 
tion of the stud will turn all the gearing in the 
train just 30 teeth, which will revolve the lead 
screw J8, or ^ of a revolution, which is correct 



GEARING A LATHE 7 

for a 10 thread with a 6-pitch lead screw. But 
it isn't necessary to bother with this figuring 
unless you w^ant to prove the "why" of it to 
yourself. 

A Few Simple Rules 

If you want this in a little rule or rules, you 
can say: multiply true pitch of lead screw and 
pitch of thread to be cut by any number that 
will give two gears that you have for that lathe. 

Put the gear obtained by multiplying the 
thread to be cut, on the lead screw. 

Or, if the pitch of the thread to be cut is faster 
than the lead screw, the smallest gear goes on 
the screw. If slower than lead screw, smallest 
gear goes on the stud. But — don't apply these 
rules unless you know what thread the lathe will 
cut, with even gears on both stud and lead screw. 

Compounding the Gears 

So far it has been plain sailing with a direct 
train of gears, but w^hen you begin to double up 
or compound it is necessary to keep your weather 



Coinpoiind gearing is necessary " 
It he a large range of threads, as it is 

use a 160-tooth gear to cut a 4( 
rould be necessary with a 6-pitch lea 

24 gear on the stud. So '* compounc 
he gearing between stud and the le: 

1 Fig. 3. 

Where the Difference Comes 

Here all the gearing between the 
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Irives the gear on lead screw, as in 
tud gear drives gear A, and faste 
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and B twice this, or 120 teeth; and as B drives 
L, then L will be driven 120 teeth also, or twice 
as fast as though it were driven direct from S, by 
both meshing into the same intermediate gear, as 
in Fig. 1. The compounding in this case is 
'geared up'' to cut a rapid thread, such as 1 J to 
the inch. With straight gears this w^ould call for 
16 X U = 24; and 16 X 6 = 96. If we have no 
96 gear we gear up the compound attachment, 
as shown, and use a 48 gear on the stud, the 24 
on the lead screw. 

To *'gear down'' for cutting a finer thread, as 
at 40, the stud S would drive the large gear B, 
while A would drive lead-screw gear L, through 
an intermediate. This brings us to the form of . 
compound gearing shown in Fig. 4, which is quite 
common on modern lathes, and is also somewhat 
puzzling imless you pick the arrangement to 
pieces. So this is the next step. 

A Compound Cone of Gears 

The upper sets of gears Aj B, C, are loose on 
the shaft or pin, except where made to drive 
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with it by the feather or key X, shown engaged 
in A, Gears B and C are now running idle. 
Gears Z), E and F are keyed solidly together.. As 
shown, the lathe is simple geared from A, through 
D and G, to lead screw H. Calling A 24 teeth, 
one turn will revolve D the same number of teeth, 
which also moves G 24 teeth, and revolves lead- 
screw gear // once, as this has 24 teeth. So far this 
is simple gearing, as shown in outline by Fig. 5. 

The next change is to move gears G and // in 
toward the head, so as to mesh in with E, This 
is shown in Fig. 6. Now -4, with 24 teeth, drives 
7), having 48 teeth. E, with 36 teeth, drives the 
intermediate gear G, and screw gear //. 

When A revolves one turn, or moves 24 teeth, 
D also must move 24 teeth, or one-half a turn. 
But Ey also making half a turn, moves 18 teeth, 
and this is transmitted to gear //, showing that 
'* gearing down" takes place as we move gears 
G and // to the smaller diameters of the cone. 

Tracing Out the Gear Movement 

To find what thread will be cut with this 
arrangement, jast pick out the gears which drive 
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from the main spindle to the intermedate gear G. 
These are A and E, in Fig. 6, with 24 and 36 teeth. 
Multiply them together. This gives 36 X 24 = 
864. Now take the driven gears, D and H {G 
doesn't count at all), and multiply them together, 
getting 48 X 24 = 1152. Multiply this by pitch 
of lead screw 6, and divide the whole thing by 
864, which gives 8, showing an 8 thread will be 
cut. 



The Gears to Use 

Working this the other way, to find what gears 
to use to cut a 10 thread, we work it in almost 
the same way. 

Multiply the two driving gears A and E to- 
gether as before, and multiply this by the thread 
to be cut. This gives 24 X 36 X 10. or 8640. 
Then multiply the driven gear 7), 48 teeth, by 
the pitch of lead screw 6, and get 48 X 6 = 288. 
Divide 8640 by the 288 and find that 30 is the 
gear to put on the lead screw. 



_.o yi. ^ on iiie 
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by the pitch. This gives the thread that will be 
cut. 

Cancellation Saves Time 

Most of this figuring can be avoided by can- 
celing as follows: 

36 X 48 X 10 . , , 

o^ ,, ^ = gear for lead screw 

«5d X o 

Similar numbers above and below the line cancel 

each other, so we cut out both of the 36s. Then 

6 goes into 48 eight times, which only leaves 8 to 

be multiplied by 10, giving 80 as the gear for the 

lead screw. 

This set of changes, should be followed all the 

way through if you have this gearing on your 

lathe; also the effect of shifting the pin so that 

K engages in C, which gives a gearing up of 

2 to 1, as F has but 24 teeth and C 48 teeth. 

When Gears Drive Direct 

No matter what the lathe or the gearing, when 
all the gears in the driving train are in direct 
line, as in Fig. 4, the gear H will turn just as 
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mnny teeth as the number of teeth in -4, for 
every revolution of the spindle; and with the 
gear If having the same niimlier of teeth as 
the gear .4, the thread cut will be the mnm as 
the lead screw. 




To Cut ll^ Thread 

This particular kthe is equipped with ehange 
gears from 24 to 66, varying by six teeth, and 
includes a 39-tooth gear, but none that will cutP 
an 11 J thread, which could be done with a 
69-toothed gear on the lead screw (which is 4 
pitch) and the train in a direct line, as in Fig. 4. 
As 66 is the largest gear in the list, and this 
cuts an 11 thread, to cut a 12 it is necessary to 
compound, which is done by leaving pin K in 
gear A and moving G in to mesh in F; a 36 is 
used on the lead screw. Just to prove this, and 
not take it for granted, figure it out. The driving 
gears are A and F, 24 teeth each. Driven gear 
is D, 48 teeth. 24 X 24 X 12 = 6912. Multiply 
48 by 4, the pitch of the lead screw, and get 192. 
Divide the first by the second and get 36 as the 
gear for the lead screw. 
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Cutting as Near as Possible 

No regular combinations of the gears gives 11 J 
thread, but we can get very close to it by making 
a little compound gear of our own by taking off 
the intermediate gear G and fastening two other 
gears to run on that stud. With the gears in a 
single train, as shown in Fig. 4, it would take a 
69-tooth gear to cut the llj thread. But as 
these are not to be had, we must find something 
smaller, and make up for the difference by turning 
it a little more slowly. So we slip off the first 
collar X in the lead screw and fasten together a 
42 and a 36 to place on (?, with the larger gear 
meshing into D and the smaller into the lead- 
screw gear H. Trying this with a 66 gear on //, 
we have as driving gears 24 and 36, and as 
driven gears 66 and 42. Then 24 X 36 = 864, 
and 66 X 42 = 2772. Divide this by 864 and 
get 3.2 as the ratio between the lead screw and 
the thread to be cut. Multiply it by 4, the pitch 
of the lead screw, showing that this combination 
will cufc a 12.8 pitch thread. 
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Cut and Try Mi^thod 

This shows the lead screw mast turn frif*ter, ao 
we try 60 on the lead screw instcatf of 66, and 
see what thread will be cut. Repeat ing the multi- 
plications, we get 60 X 42 - 252t). Divide this 
by the same number a.s liefore, as the driving 
ge-ars have not been changed, and we get 13 AH as 
the ratio. Multiply this by 4 and find that it 
will cut a thread having 1L64 pitch, which will 
do for a short length of thread, if nothing better 
is at hand. 

Trying one more combination, we use 48 and 
42 as the compound gears, and come a little 
closer. The figuring in this case for the driving 
gear is 24 x 42 = 1008, and for the driven 
gears 60 X 48 = 2880. Dividing gives 2.85, 
and multiplying by 4 gives 11.4 threads per 
inch. 

Another way of doing this, without decimals, 
is to multiply the driven gears by the pitch of 
the lead screw before dividing. This will give 
the thread that will be cut by the combination 
given. This would work out like this: 



( 
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60 X 48 X 4 11,520 ,,, „ .„ 
24X42 =-l008-°"^'°^"-^^.' 

as you prefer. Figuring out various combina- 
tions in this way will show just what can be done, 
and by taking care to separate the driving gears 
from the driven and remembering to put the 
pitch of the lead screw with the driven gears, 
because it is driven with them, there will be no 
trouble even if a number of compounding sets 
are used. 

Intermediate Gears Don't Count 

A word of caution regarding intermediate gears 
may save mistakes in some cases. 

Any gear which simply transmits motion from 
a driving gear to a driven gear can be left out of 
the question entirely. In Fig. 4, with the gears 
as shown, both D and G are intermediate and 
have nothing to do with the thread cut. But 
moving G to mesh in E makes D a driven and 
E a driver, as both ^re fastened so as to move 
together. 

In Fig. 8 is a train of gears of varying numbers 
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of teeth, in which A is the driver and L the 
driven. Both A and L have 24 teeth. When A 
makes one turn, L must do the same, because 
when A moves one tooth, they all follow suit 
and L moves one tooth also, not allowing for lost 
motion. 

In Fig. 9 the rack is practically an intermediate 
gear. With A the driver, B will move 24 teeth, 
or half-way around for every turn of A; and with 
B as the driver, A will move 48 teeth, or two 
revolutions, for every turn of B, So by leaving 
out all gears which simply transmit motion 
without changing its rate, and keeping driving 
gears in one lot and driven gears in another, there 
will be no trouble in figuring out what gears are 
needed for any pitch of thread. 

Fractional Threads 

The calculations for gears to cut the 11 J thread 
show how any thread can be handled, but there 
is sometimes a chance for getting balled up on 
threads that are odd and fast, such as IJ-t breads 
to 2 inches. This is } of a thread to an inch 
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and means that the lead screw must make four 
turns and move the carriage an inch while the 
spiadlc is making } of a revolution. So the gear 
selected for the stud must be large enough to 
turn the lead screw fust enough to move the 
carriage li inche-a to each turn of the spindle* 
With a lead screw of 4 pitch this must turn four 
times IJ or Sj times as fast as the spindle- 
Using a 2^tooth gear on the screw would mean 
5i times this, or a 128-1 not h ge:ir nn the stud. 
If this is larger than you have at hand, use a 
64 and put in a 2 to 1 compound gear to double 
the speed of the intermediate gear, and the 
thread will be right. 

Still Another Way 

Sometimes you get an order to make a thread 
IJ inches pitch, meaning \\ inches between 
threads. The easiest w-ay to handle this is to 
consider the pitch of the lead screw in the same 
way, as being J inch between threads. Then as 
1} inches is 5 times \ inch, the lead screw^ must 
turn five times as fast as the spindle, using a 
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120-gear on the stud, and a 24 on the lead screw, 
or a 60 on the stud, with a doubling-up compound 
gear in between. 

If the thread is very odd, such as J J between 
threads, which isn't likely to happen, but which 
you want to be able to tackle if it does, the same 
method holds good. As } is Jf, the ratio is 16 
and 57. Multiplying both by 2 gives 32 teeth 
for the lead-screw gear and 114 for the stud. 
Compounding 2 to 1 would give a 57-tooth gear, 
which is also odd, and 3 to 1 would give a 38, 
which is more apt to be on hand. 

By carefully following each step you will have 
no trouble in cutting any kind of a thread wanted, 
even metric threads, which are sometimes called 
for. 

Cutting Metric Threads 

This can be done on any lathe by using a 
special pair of compound gears having 50 and 
127 teeth. It may be necessary to make longer 
studs for the head and change gears in some 
eases. 

With the 50-tooth gear as the driver of the 
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pair, the 127-tooth Iwing tiriven from the head, 
the carriage travel will be reduced in the propcir- 
Uon of 2.54 to 1, because there are 2,54 ceiiti- 

meten? tn an inch* 

The pitrh of metric threads! is ^\\en in rniJli- 
meters, giving the distance in millimeters from 
one thread to the next. To n??c these *Hraas- 
lating" gears, as the 50 and 127 are called, it is 
necessary to reduce the pitch to threads per 
centimeter, which is 10 millimetei^. If the pitch 
is 2 millimeters, there will be five threads to the 
centimeter. 

Then the lathe is geared just as though you 
were cutting five threads |)er inch, with a 24 on 
the stud and a 30 on the lead screw. The 
"translating^' gears reduce carriage movement 
just in proportion as a centimeter is less than an 
inch. 

Take care to get the thread measurement into 
the number of threads per centimeter, then it is 
plain sailing. 
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CUTTING A METRIC THREAD WITHOUT 
CORRECT CHANGE GEARS 

In a nearby shop a tap was wanted on some 
work for export to France, and it was to be 
i inch in diameter and IJ m/m thread. 

The best lathe for the work was a 12-inch 
Hendey-Norton, and the nearest that would come 
to it was 17i threads per inch, or .057 instead of 
.058 inch pitch, as the IJ m/m thread should be. 
The difference was made up by setting over the 
tail center about | inch and then setting the taper 
attachment to the same taper. The travel lost 
by the tool in following the taper brought the 
error to less than .00001 inch, which was near 
enough for the job. 

CUTTING LEFT-HAND THREADS 

Some years ago we had to make a good many 
hydrant spindles with square left-hand threads 
cut close up to a collar. The first few took a 
long time to cut, as it was very difficult to 
"catch'' the thread just clear of the collar even 



usual manner of screw cutting, ei 
to cut close against the collar to 
and making a nice finish in qu 
nuts were cut in the same way. 

A SCREW-THREAD ANGL 

The accompanying table gives 
helixes of various pitches and d 
respect to a line perpendicular 
These angles were worked out wit 
using them for grinding thread to( 
of various pitches upon different 
woric. This table will enable or 
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cut a right-hand screw thread. The front edge 
of the thread tool is used to determine the angle 
of side clearance. Fig. 12 shows a section taken 
along the line a 6, Fig. 1. It will be noticed that 
line e / is shorter than G H to give clearance to 




FIG. 1 2 
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FIG. 13 



Losing tho Protractor. 



the cutting edges of the thread tool and also that 
O R'ls equal to // R and e S is equal to / S, The 
angle of the helix at half the depth of the thread, 
Fig. 13, can l>e used, if desired, and can be ap- 
proximated to from the table, or figured exactly 
by the method given at the top of the table. 
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W hile the tal^lf is worked out for single threads, 
it can ])e used fi*r double or triple threads by 
considering the lead equid lo the ndvanfe of the 
work in one revolution instead of i, as givefi in 
the ta})le. 

It is customary in many shops to have ai^veral 
thread tools in sttjck to cut theae varioua thread 
angles, each cutting within a certain range of 
angles. The talde wilt be nseiul in determiuing 
the best range for each thread tooh We liave 
had this table in use for severed ye«rs^ and 
find that by grinding the thread tool to the angle 
of helix for the pitch and diiuueter of work 
selected, we are able to cut very smooth, accurate 
screw threads. 

MULTIPLE THREAD CITTINO 

The accompanying table will be found useful 
when cutting nndtiplQ t hread.s. When one thread 
is cut, the feed nut may be openetl (the spindle 
of course being stopped) and the Ciirriuge moved 
along by hand the distance given in the table; 
the nut is then closed on the screw and the next 
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thread cut. This is a quick and sure method of 
starting the second, third or fourth thread where 
the lead screw of the lathe is of the pitch as given 
in the table. 

Say we wish to cut a 3J pitch double-thread 
screw: the lathe must be geared the same as for 
a single, triple or quadruple thread. The tool 
will of course have to be the same width and 
the depth of cut the same as for a 7 per inch 
screw. After the first thread is cut it will appear 
very shallow and wide. With the lathe spindle 
idle, the nut is opened and the carriage moved 
(in either direction) 1 inch; the nut is then closed 
on the lead screw and the tool is in the proper 
position to make the second cut. 

If the carriage were moved 2 inches, the tool 
could follow exactly the first groove cut. In the 
case of a triple-thread screw, if the carriage were 
moved 3 inches, the tool would follow its original 
path, and it would do the same in the case of a 
quadruple thread if moved 4 inches. 

The carriage can, of course, be moved 1 inch 
and the nut closed no matter what the pitch of 
the lead screw may be (unless it is fractional). 
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but in order to close the nut after moving i inch, 
the screw must have some even number of 
threads per inch. 

As will be seen by referring to the table, a lead 
screw with any even number of threads per inch 
is used in a number of cases, while in several 
other instances the screw may be of any pitch — 
either odd or even. In certain cases 4 and 8 
per inch lead screws are specified; and in cutting 
triple threads a 6 per inch screw is required. 

FACE-PLATE FOR MULTIPLE THREAD 
CUTTING 

Here is a sketch, Fig. 14, of a face-plate which 
has been used for cutting triple threads; in fact 
it can be used on any number of threads by 
laying off on the auxiliary face-plate the number 
of divisions required. The auxiliary plate is 
bolted, as shown, to the front of the main face- 
plate, with the line on the latter coinciding with 
one of the graduations on the front plate; the 
first thread is then cut. Then the plate is un- 
bolted and swung around to the next division 
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and the second thread cut, and so on until you I 
have completed the circle. This method avoida I 
changing or dividing the gears on the lead 8creW|L| 
as is the practice in most shops* The best way 




Fig. 14. — Face-Plate for Cutting Triple Threads. 

is to rough out all the threads first with a tool a 
trifle smaller than the width of the thread re- 
quired, then put in a finishing tool and finish all 
threads without moving the tool. 



FACE-PLATE FIXTURE FOR MULTIPLE 
THREAD CUTTING 

SoMi-: years ago we had to do a deal of multi[)le 
thread work, and devised a plate which was 
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used on various numbers of leads with success. 
On an ordinary driving plate we fitted a plate 
having, as shown in sketch, twelve holes enabling 
us to get two, three, four or six leads if required. 
This ring carried the driving stud, and was 
clamped at the back of the plate by two bolts as 




Fig. 15. — Face-Plate for Multiple Thread Cutting. 

an extra safeguard. All that was necessary was 
to slack the bolts off, withdraw the index pin, 
move the plate the number of holes required, 
and re-tighten the bolts. It proved a time saver, 
and we used it on different lathes, Us occasion 
required, by making the driving plates alike and 
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drilling a hole for the index pin. It was fou 
that the index pin worked best when niude tap 
and a hght tap was sufficient to loosen or fix 
The claniping bolts were added on the princi] 
of the Thames bargee, that *'it's better to 
safe than sorry." 

SIZES OF TAP DRILLS FOR U. S. STAKDAE 

THREADS 

Br the formula.s gh^n below, the re#?nl 
strictly speaking, are the diameters of the be 
toms of the threads. The tap drill is, in comm- 
practice, the one that Is one or two gage niimb( 
larger, for the smaller, or numbered sizes, a 
one that is about .005 inch larger for the lar^ 
sizes. The amount allow^ed for clearance var: 
in different shops and on different classes of wci 

Size of Tap Drill for U. S. Standard Thread 

1/299 

outside diameter of Screw — ^pr , '^\, — : — 

Threads to the mc 

Size of Tap Drill for J" Screw, U. S. Standa 

L299 
Thread, 10 threads to the inch = .750 - ' -.q 

.750 -.1299 = .6201, size of Tap Drill. 
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Size of Tap Drills for V Threads. 

Size of Tap Drill for V Thread = outside diam- 

. ^G 1-732 

eter of Screw— ^r — j-r — "r — - — r* 
Threads to the inch. 

Size of Tap Drill for 3" V Thread, 10 threads 

1.732 



to the inch = .750- 
size of Tap Drill. 
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= .750 - .1732 = .5768, 



;m screw thread kinks 

STANDARD SCREWS AND NUTS FO; 
AtTTOMOBlLES 




The table hefewith shovir^ the standard f< 
screws, nuts, etc., adopted by the "AssocL 
tioii of Lirensed Automobile Manufueturers/' 
An additinnid column at the bottom of the sheet 
gives the k-iigth of thread as worked out by the 
formula given above the table. This may be of 
benefit to t hose who are interested in automobile 
work. 



CUTTING COARSE PITCH SCREWS 

Havinc; rit*<*a-*?krn, on a certain ph to cijt 
some steep pitch worms, we were confronted by 
the fact that we had no lathe that would give 
us the required leads, viz., 4 and 6 inches to one 
turn. All the lathes had either the miserable 
tumbler in the headstock for revei*sing the lead 
or else the new multiple feed arrangement, and 
all had fine pitch lead screws. The putting in of 
a new lead screw was out of the question at this 
time, so we had to find some other way. We 
counted the gearing in the headstock, and found 



I 



CUTTING COARSE PITCH SCREWS 



35 




B »■ Refera tn all SuU *ud 
Screw Hm(U. 

d — DU. Cotter Pin 



Vr«ay 



D X !.&•-■ LenKth of Thread 
P — Pitch of Thread 
L —Plat 



J> 


fif 




li 


Jt 1 "'' 
3 ta 


il 10 


4 


3 


r 


p 


«\u 


^ 


SD 


90 


IB 


IS 


10 


18 


li 


li 


A 






M 
» 




i« 


as 
u 


s 
M 


49 
01 


LS 

la 


3i 


1 


A 






H 




10 


^ 


% 


i 


i 


s 


T 

T 


B 


a 


i 


i 


li 


f 


8 


u 


1 


l| 


'i 


ih 


C 




■ 


1 


i 

s 


1« 




i 


1 

4 


4 


1 

4 


L 

4 


£ 




k 










1* 
12 


JL 


Si 


± 


m 


H 


J. 


^ 


i 


t 


A 

9 


S 


IE 
sa 


w 




§ 


1 


I 


s 


7 


1 


1 
T 


I 

T 


i 


i 


1. 


i 


J. 
1 


i 


K 


1 

16 


10 


s 

Bi 


i 


i 


i 


^ 


S 


i 


1 


4 


d 


1« 


IQ 


1- 

as 


a 

SI 


k 


> 




J. 

A 


t 

T 


J. 

a 


1 
s 


L 


1 

a 


3^ 


10 


1. 


4 


i 


11 


^h 


If 


1^ 


li 



Table of Automobile Screw and Nut Standards adopted 
by the American Licensed Automobile Manufacturers. 
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that for eleven revolutions of the cone the spindle 
made one, and this gave iis a chance* We took 
the headstock off of the bed, took out the tumbler 
gears and bored a hole through under the spindle 
large enough to insert a Jlanged Inishing which 
projected inside the head far enough to allow a 
Bhaft with gear to reach the gear on the end of 
the cone pulley. The outer end came out far 
enough to allow a gear on that end to engage the 
regular change gears of the hithe* This, of course. 



x:s33zszs:s3 



Fig. 16. —Screw to be Cut. 

increased the speed of the lead screw eleven times 
when using the back gears; and, by putting on 
the change gears for a thread of one-eleventh the 
required pitch, all was lovely and the worms 
were easily cut. 

Fig. 16 is a sketch of a coarse pitch screw 
which, because of the unusual coarse pitch, w^as 
cut and finished under difficulties. The screw 
was 30 inches long, 2 inches in diameter and 
wuth one thread to 3 inches. After rigging up 
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the gears on the strongest lathe in the place it 
was found that the slowest speed we could get 
was too fast, and after ripping all the teeth out 
of two gears, it was decided to adopt means 
which would allow of the work being rotated 
slowly enough for the thread to be cut. A new 
pair of gears was got out to replace the broken 
ones. A piece of machine steel was then turned 
up and reduced at one end to screw into the 
tapped hole for the gear screw in the end of the 
lead screw of the lathe, and an 8-inch pulley 
keyed on this extension piece. A spare counter- 
shaft was now located and fastened to the floor. 
The driving belt was removed from the lathe 
and we then belted from the main shaft to the 
countershaft on the floor and from the counter- 
shaft to the pulley on the lead screw. We thus 
reversed matters, and instead of the lathe spindle 
driving the lead screw, we had the lead screw 
drive the spindle. Thus while the lead screw fed 
the thread tool at the proper speed the work 
turned very slowly and the screw shown, and 
several others as well, were finished without any 
further trouble. 
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A DlFl RILT JOB OF SQUARE THREAD j 
CUTTING 

The siii)jcL*t of square thread cutting is one 
entitled to considerable diseussion, therefore a 
description of a very unusual piece of work of 
that chiirarter may be of intercut. 

The wcjrk was the piece shown in Fig. 17, 
made of Ik^ssemer steel, with iustnietiuns to httm 
through it, true with the exterior, a IJ-lneb 
double left'iiand square thread of f-ineh lead, 
and to make a screw to fit of the ^ame material, 
as shown in Fig. Ibi. 

Here wm the difficulty. A double equam^ 
thread of f-inch lead would be y^^ inch square 
{h of 4 of } inch) and the double depth of the 
thread f inch. Taking I inch from 1} inch 
leaves only I inch for the diameter of the hole or 
bottom of thread, and again, since a chasing tool 
would need to be run forward and back, the 
depth of the thread, to cut, and clear when 
coming out, the size of its shank could not exceed 
I less v\ inch, or {^ inch, and would need to be 
somewhat less for clearance. Now, no boring 
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tool of so small a size and a length of 5 inches 
will support a cut ^^ inch wide and not spring, 
and the first bit of spring in the tool would throw 
it out of position laterally, cause it to gouge, and 
the result would be destruction, both of tool and 
of work. Therefore it w^as necessary to devise a 
tool which would support the cutter with the 
utmost rigidity attainable. 

For this purpose we designed and made the 
tool or boring bar shown in Fig. 19 to carry the 
cutters shown in Fig. 20, and to be held in 
the block shown in Fig. 21, the bar to possess 
all the stiffness possible and to be supported in 
the work, which should serve as a bushing to the 
bar while being itself operated upon. 

The bar was first rough-turned, then the hole 
A drilled two sizes, and one part reamed } inch 
standard and the other tapped }''-24 V-thread. 
This hole was placed ^\ inch below center so 
that the tops of the cutters, made of J-inch 
drill rod and flatted down ^^ i^^^h on top, should 
come just on the center. The small screw shown 
was used in this hole to adjust the cutter and to 
hold it to its work against slipping back. Then 
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the longitudinal eccentric hole B was drilled 
and tapped on the center of the bar vertically, 
but xV i^^ch below the horizontal center line. 
The hexagon-head capstan screw shown was 
used in this hole to hold the cutters in 
position and came on the center line of the 
cutter. 

The severe service required of the bar demanded 
that it should be hardened and ground, therefore 
a center must be provided to grind it on. To 
obtain this we swung the bar in the back-rest, 
and, to avoid having a wide bearing on one side 
and a narrow one on the other, bored out the 
recess C of such a size as just to cut into the 
threads of the hole 5, then bored the center 
(60 degrees) /^ inch larger in diameter at the 
mouth, thus giving a uniform bearing surface 
^^ inch wide all around, so that when the bar 
was hardened it was easy to lap the center true. 
Then, holding the bar in the shoe, we milled the 
groove D to carry away the chips. The ^ inch 
hole in the shank was drilled to carry a pin to 
prevent the bar from turning in its seat. The 
bar was then hardened and ground to .874 inch 



r^^ inch (loop along one i 
holding scrow, out them d 
bring the cutting edge on 
one side square with the 
cutter to width, giving the s 
side an angle of 84 degreei 
degrees from the first side; 
thread was about 10 degree 
and by making the tools 16 
on the advancing side and s( 
side, we obtained a clearance 
the sharp edge and about 10 ( 
one, a difference which serv 
comnATio^*- '• 
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Of these cutters were made three lengths and 
two widths as shown, or six sizes, and two of 
each size, to allow for wear or accident. The 
different lengths were to secure the amount of 
advance necessary while still having a sufficient 
hold on the cutter in the bar, there being no 
possibility of sufficient adjustment with one tool. 
Also was made the 90-degree V-shaped cutter 
shown at Ey Fig. 20, to run through after the 
threads were cut, and lightly chamfer the 
corners. 

The block for holding the bar was planed to 
fit the saddle of a strong, heavily built 14-inch 
lathe. It was made in two pieces, F and (?, as 
shown, and doweled together. The clamp block 
was planed loose in the tongue so that it could 
take its own position under the tool block, and 
the latter was solidly bolted down with two 
^inch screws found in stock, a card .01 inch 
thick being placed between its upper and lower 
portions. Then the saddle was adjusted to bring 
the block into position to place the location of 
the J-inch hole in the line of centers, the cross- 
slide was securely gibbed in its place and the 
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i)l()('k hunvl to receive the bar. First a drill was 
used in the hit he spindle and a hole put thn>ugh 
the block; a bar was next used on the renters 
and the hole bored nearly to size and then 
reamed to J -inch standard, the renmer being run 
in the spindle. Thus we had a hole true ^nth 
the spindle and parallel with the shears of the 
lathe. We then removed the blot-k, keeping it 
clamped ^ml <loweled together, and drilled the 
JJ-ineh Imle for the pin, which abo passed 
through the shank of the bar. 

Carefully calculating in advanee to see that 
the latho would cut the thread, we found that 
it had gearR ranging by foun^ from 32 to 128 
teeth, and a lead screw of eight threads per inch. 
Now f-inch lead is ^ threads per inch, hence the 
ratio of lead-screw^ thread to work was 8 to J, 

or^ = f = ?X?, and any combination of gears 

giving that ratio would do, provided they would 
reach. But the lathe geared direct from the 
spindle, and had only two gears that would go 
on the spindle, a 48- and a 64-tooth gear. There- 
fore the combination ^J X W was selected, the 
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32 gear being put on the screw or at the end of 
the train, where the stress on it would be the 
least (because the motion there would be the 
fastest), and the 120 and 40 gears on the inter- 
mediate stud. We were then confronted with 
this difficulty: a 64-tooth gear to drive a 40-tooth 
gear running on the same stud with a 120-tooth 
gear. Clearly it would not reach; but, as the 
lathe had no reversing device, an idler was 
required which also served to connect the 64- 
and 40-tooth gears. To carry the idler it was 
necessary to make an extra stud, for which, 
fortunately, there was room on the swinging gear 
arm. 

The next step was to swing the piece in the 
lathe. Being a finished piece it must not be 
damaged, and being threaded it would be hard to 
hold in a chuck without injury. So we obtained 
one of the pieces into which the screw ran, a 
heavy casting, broken down to a mere nut, 
turned it off, using the screw as an arbor, and 
planed flats on four sides square with each other 
and the end, which was squared off in the lathe. 
We drilled and tapped into the end three. Vnr^W., 
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ran in and jammed three J-inch tolts and squared 
off their ends true, leaving them about an inch 
long. We then .split the nut len|^h\vb5L\ denned 
out the tlircad, and had a perfeci safety holder 
for the screw, with legs to go against the fact* of 
the chuck, to hold out the work against the 
pressure of the tools, tho reason for which will 
appear later. ^m 

Placing the work in its holder in the chuck wdH 
trued it up accurately by an imUcator on the 
neck between the screw and gear, having first 
tested til is part, on cent em and found that it;^ 
was true, then adjusted the back-a^t ou tlm™ 
neck and were ready to commence work on the 
screw itself. The hole was drilled, bored and 
reamed in the ordinary manner to J-inch stand- 
ard, tested and found to be true. We then 
replaced the tool block on the saddle, this time 
with the bar in place, and the key-pin in the 
l)ar, and tightly bolted it down, having removed 
the card so that nearly the full bolt pressure 
came upon the bar (the bolts being so near the 
bar); then tightened the bar uj) solid with the 
^-inch nut on the end of it. 
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Then we carefully adjusted the saddle to posi- 
tion so that the bar alined with the hole in the 
screw and would enter it with perfect freedom, 
again gibbed it hard and removed the cross-feed 
screw handle to prevent accidental moving of 
the slide. Gearing up the lathe and throwing in 
the nut, we ran the bar in and out a number of 
times, oiling every bearing freely, and finding 
that everything ran smooth. The lead screw 
seemed to fly and the carriage travel was pro- 
portionately rapid. As the lathe must run back- 
ward while cutting the belt was crossed, thus 
giving a faster speed when reversing than when 
cutting and allowing us to throw the shifter in 
the direction the bar was to travel, regardless of 
which way the lathe would turn, and with this 
simple fact in mind there was no danger, when 
in a tight place, of making a blunder from the 
reversal of the usual order of things. 

All was ready for thread cutting. Placing a 
No. 1 roughing cutter in the bar, we set the bar 
with a micrometer and tightened it firmly with the 
capstan screw, using a ^^^-inch rod turned down 
on the end to enter the hole^ m Wv^ ^^\^^ \sRf6.^ 
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and tempered to toughen it. The bar and hole 
were oiled and the lathe started; the bar entered 
the hole, a smooth and clean-cut chip came 
cvn^hng out, the cutter passed through the hole, 
and the hit he \^*as slopped* Henrhing in betwc^en 
two jaws of the chuck and between the work 
and the chuek, with the capstan rodj we loosened 
the capgitan screw, releadng the cutter^ with a 
screw-driver withdrew the adjusting screw, atkiw^- 
intr tlif^ ("uHrr to riciMle within the bar, tlirf>\v the 
shifter to the right, the same as in reversing in 
cutting a right-hand thread, and the lathe started 
forward and the bar came sliding out. 

Repeating the operation continually, and noting 
carefully the position of the cutter each time, 
so that at the next cut we might give it enough 
but not too much advance, we soon had used 
the cutter to a point w'ithin the range of the second 
length, or to about one-third of the depth of the 
thread, so substituted a No. 2 cutter and con- 
tinued until 3 of the depth was cut, when a 
No. 3 cutter was put in and the cut carried to 
a depth of .188 inch, this being the full depth 
pJus .0005 inch for clearance. When the longer 
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cutters were used which could not be pushed 
back into the bar, they were pushed out at the 
end of each cut and replaced for the succeeding 
cut. 

Then the lead-screw nut was opened, the car- 
riage run along three threads — J of an inch, or 
i of the lead of the screw being cut — the lead 
screw was again engaged, and the second thread 
roughed out. Then the finishing cutters were 
inserted, and with the same care in adjustment 
for depth of cut run through in the same manner 
until the full depth was reached and the thread 
measured about 1.251 inches in diameter. Then 
the chamfering tool was run once through each 
thread, lightly flatting the corners, and a good, 
smooth, clean-cut double thread finished, and 
the piece removed from the lathe. 

It then remained to turn and cut the screw. 
Tools were made as shown in Fig. 22, for roughing 
and finishing. The screw was turned and the 
square end milled, then a thin parallel clamp 
dog was placed on the square end, leaving enough 
space between it and the shoulder of the piece 
for the tool to start into the work. 1\. >^'i^^\>^K^ 
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a tsiijipk^ iniitter to chase the two threads^ mmg 
the Same gearing, but of coarse uncrossing the 
belt and running forward to cut. 

After cutting the threads to the projjer depth 
and sinootliing with the file, we tried' the st-rovv 
in the nut iind found it a go* id snugi smooth- 
running fit, and the job w^as in every way satis- 
factory. 
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Thic drawings, Fig, 23, show a si>ecial spring 
threading tool that gives satisfaction and pro- 
duces nice smooth threads. The body of the 
tool is in two pieces A and 5, both made of tool 
steel. The bottom B is of i-inch square stock 
and has a } x J inch slot in it as shown. The 
top A is made of i x f inch stock and has a 
} X J inch tongue, a nice fit in the slot in B. 
A and B are held together by the screws C. The 
front end of the body at G is hardened. The 
tongue and slot are ground and lapped and 
should be a nice sliding fit. The neck of the 
too) // IS about y^g inch thick, the space for 
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the spring is } x If inches. The spring is made 
of spring steel, tempered. On the bottom of the 
spring there is a tongue K to fit into the slot in 
the body B. The adjusting screw E is i inch, 20 
threads; it is to adjust the tension of the spring. 
The thread tool F is made of J-inch Stubs steel 
flatted on the top. It is held by the set-screw I, 




Fig. 23. — Spring Threading Tool. 

the hole in the body not being drilled quite 
through so as to back the tool up. The small 
pin J is J-inch diameter driven into the lower 
half of the body B; in the upper half A there is 
an elongated slot J x f\ inch for it to work in. 

This tool is not designed for heavy work; the 
largest we have ever used it on was a 1-inch 
8-thread tap. 
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By adjusting the screw E you can get an; 
tension on the spring you want to suit the sii^ 
of thread \mng cut. As the nose of the tool i 
supported the tool cannot spring downwanl d 
to the side; whea it strikes a hard spot it spring 
back, ] 

This sketch, Fig. 24, also shows h tonvenien 
form of spring tool made of too! steel. A slo 
i inch wide and 1 |*a inches deep is planed in tb 
body of the tool-he jlder at A and ^V '"^h helov 
the top of this slot, to allow room for the tool U 
spring, a J-inch-square hole is drifted, as show^i 
at B, At this point the tool is held by th- 
set-screw C. The tool is of J-inch-square stec 
and may be of any length desired. For chasinj 
smooth threads on taps, etc., or for using smal 
forming or fillet tools, as shown at D, this holde 
will be found quite useful, as it permits the toe 
to spring away from the cut and thus prevent 
it turning or gouging the work. 

Fig. 25 illustrates the well-known V-blocl 
boring tool-holder and another spring tool, whicl 
make a very handy combination. The sprini 
tool receives j\ inch drill rod for cutters, whicl 
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can be shaped at the ends for different pitches, 
and hardened as hard as possible. Without 
drawing they will hold the edge very well. The 
cutters being ground, can be tilted to the right or 
left as much as desired for clearance, and special 
cutters for left-hand threads are done away with. 
The tool was designed for small work, such as 
taps cut 40 to 60 per inch, but we have made 
U. S. standard taps 4 threads per inch and 6 
per inch Acme taps, the tool standing the strain 
very well. Insert the fiber block to stiffen the 
tool sufficiently for roughing out in general, and 
for finishing coarse threads. 

A THREAD-CUTTING TOOL 

The accompanying figures, Figs. 26 and 27, 
show a thread tool that has some good features. 
It was used on a small bench lathe with rear 
chasing arm, but there is nothing to prevent its 
use on any lathe in place of the tool-post. This 
particular tool was made to thread brass screws 
0.370 inch diameter by IJ inches long, 36 pitch, 
which had to fit uniformly the whole length. The 
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screws Wire made from |-inch brass rod and the 
tool was fed in until the right size was reached, 

thus saving a separate operation of turning and 
leaving nn wire-edge or burr, as with a single 
cutting |x>int. 




Figs. 26 and 27. — A Thread-Cutting Tool. 

The forming tool was turned up on the end of 
a bar A in a chuck to twice the diameter of the 
screw and threaded 18 pitch, double, left hand, 
to give the required angle and shape of thread. 
The center of the tool-holder was made to come 
slightly below the center of the lathe for clear- 
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ance, but this changes the shape of the thread 
so slightly as to be negligible, and in this case 
the tap was cut with the same tool, which made 
the shapes correspond. This tool will cut up to 
a shoulder, is easily set, can be continually re- 
ground on the face, and when reset will come to 
the same place; also the screws being cut can be 
calipered over the threads with a micrometer both 
for size and parallelism. 

A THREADING TOOL FOR THE TURRET 

The sketches illustrate a threading tool that 
was made and used in a turret with good success 
in large holes. Fig. 28 shows the holder with 
two sets of centers, and shows also the method 
of holding the thread chaser. One pair of centers 
was used to turn the holder and the other to 
turn and thread the chasers, and at the same 
time give the teeth clearance. The distance 
between these centers is fy inch, and they are 
at right angles to the slot for the chaser. To 
sharpen, it is only necessary to grind the chaser 
on its face, as in Fig. 29, which shows a chaser 
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after repeated grindings. Fig, 30 is a new chaser, 
the thread being cut tapering. Aa iht* threiid is 
etarteti hy engaging the lead &erew In its nut ar 
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FIG. 28 




FIG.2i> FIG.So 

Threading Tool for the Turret. 

by bringing the turret on the cross-slide against 
a stop for a gage, each tooth on the chaser 
removes a certain amount of stock as it passes 
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through the hole to be threaded. This amount 
varies with the pitch and the number of teeth on 
the chaser. The chaser shown is 8 pitch and 
contains 8 cutting teeth tapered from the first 
tooth, which projects 0.0135 inch from the bot- 
tom of the thread, each succeeding tooth pro- 
jecting the same amount beyond the preceding 
one. As the single depth of thread of this pitch 
is 0.108 inch, when the last tooth passes through 
the hole, it leaves a full thread cut to size. 

It is not an expensive tool to make, and the 
amount of work that it will do over the single- 
point thread tool with its many faults will sur- 
prise the most skeptical. A set of chasers of 
different pitches for this holder will be found an 
important addition to the turret-lathe equipment. 

A COARSE PITCH TAP 

The illustration, Fig. 31, shows a }-inch tap 
made from this steel, with IJ threads per inch, 
triple thread, angle of thread 40 degrees, double 
depth of thread J inch. This tap was run 
through at the rate of 5 feet per minute, and it 
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has tapped 75, (.KM) nuts i inch thick, or 3125 
lineal feet. The nuts were made fmtn bars of 
free cutting screw stocky such as is usually used 
for bicycle parts. The tupping was done as a 
separate operation in a screw machine fitted with 
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Fio. 31. — Coarse Pitch Triple Thread Tap. 



a chuck such as is usually used with wire feed 
for working bar stock. The nuts were held in 
the chuck and the tap in a holder in the turret. 
The tap has l)een ground three times, including 
the first grinding after hardening, and is shown 
as it appeared after doing this amount of work. 
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We had three taps made, as we expected to either 
break or wear them out on this job. 

In the illustration at the top and left is an 
end view of the tap; at the center a nut some- 
what longer than usual and cut in two to show 
the thread, and at the right an end \iew of a 
nut. The upper tap shown is the one that did 
the work; below this is a tap that has been 
milled, and at the bottom another ready for 
milling. The taps were milled spiral at an angle 
that would bring the cutting face of the teeth at 
right angles to the thread. Had the flutes been 
milled straight in the usual manner one cutting 
edge would have had a pronounced acute angle 
and its mate an obtuse one. With ordinary pro- 
portions this would have been satisfactory, but 
in this case the tap not only pulled hard, but it 
was a matter of good luck if we succeeded in 
getting any thread. An extra thread was chased 
in the center of the regular thread and at such a 
taper that the tool would run out within three 
or four threads of the large end. The regular 
thread was chased parallel. Three flutes were 
milled, the cutters being started at tKe x^o^vxl. «^ 
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which the thi-ead stopped on the smaJI end* The 
threads were relieved or backed off, but ;i very 
small relief vras all that was required. Thifl 
second or iiuxiliary thread was relieved also and 
freely Ijecaase of its being taper. It wtis ^\ iTirh 
deep at the point, and in fact at this part was 
cut below the regular thread. The object of this 
extra thread was to make tap start easily and to 
double the number of points to help pull the tap 
through. We had some trouble in shipping 
threads until this extra thread was added. The 
nuts were bored .003 inch larger than the bottom 
of the tap thread. The best results were obtained 
by making the first step take out about .005 inch 
and the last step about .001 inch. 

This tap can be run through a nut very easy 
with a 12-inch tap wrench, as we found by trials 
by hand in the vise. Another tap was made like 
this one, but with one-inch pitch. It worked 
equally well. We do not know just where the 
limit would be reached, but we believe nuts of 
almost any size or pitch can be tapped with a 
cap similar to this one. 
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TAPPING A FAST THREAD BY HAND 

An interesting job of tapping valve bodies 
with a sextuple thread 1} inches pitch was 
handled in a very neat way by Elmer Eberhardt, 
of Eberhardt Brothers Machine Company, New- 
ark, N. J., some time ago. The object of this 
thread is to allow the stem to unscrew enough to 
prevent binding when the valve body contracts 
in cold weather. Whether it works out in prac- 
tice or not does not affect the methods used. 

The valve body is shown in Fig. 32, which 
shows how nearly this tapping comes to a broach- 
ing job. The stems were driven by the chuck at 
A, Fig. 33, the stem centering by fitting the 
mouth of the chuck and the set-screw holding on 
the square end of the stem. The dead center 
was cut away at B for the same reason as in 
milling-machine work, to allow the chaser plenty 
of room beyond the end of the stem. 

Correcting the Center 

Some of the stems were not centered quite 
true when received, so the little device, ^^Vsa^^xsv 
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to the tool block of the carriage, the lathe geared 
for a pitch of IJ inches, and a few passes of the 
tool finishes the thread. 



Tapping the Hole 

Tapping a J-inch hole with a square thread of 
this pitch is a different proposition from ordinary 
tapping and requires something to give it the 
right lead while cutting the thread, so the tapping 
frame shown in Fig. 38 was devised. 

The valve body A was held loosely by clamps 
B Bj while the business end of the machine car- 
ried the lead screw L L, cut with a single thread 
of the right pitch. This runs through a bushing 
or nut A^, haviilg a babbitt thread for guiding. 

This bushing was simply a cast-iron sleeve on 
which a thread of the right pitch was marked as 
a guide, and having holes M M drilled along this 
thread. These holes were then filled with babbitt, 
poured around lead screw L L, making the thread 
of the nut but leaving the cast iron as a bearing 
and guiding surface for it. The bushing was held 
by set -screws S, so as to be easily removable^ tva 
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this was only used for the first tap. The second 
tap needs no guide but the thread already partly 
cut, and the plain bushing does away with the 
care that would be necessary to start the second 
tap in the thread. 

The Taps Used 

The tap is shown roughly in Fig. 34, but it is 
hard to make a line sketch that gives a really 
good idea of it, on account of the grooves 
being cut spirally so as to be at right angles to 
the thread and give square cutting edges; and 
the camera wouldn't show it big enough. 

The roughing tap was almost a broach, the 
front teeth taking a very light cut and the 
following teeth each taking out a little more, so 
that very little is left for the finishing or sizing up. 

As will be seen, they were tapped by hand 
with a bar through the outer end of L, and a 
single turn comes pretty near putting the tap 
through as far as necessary. 

Several hundred were made in this way and 
the methods used ought to contain hints that can 





be used in other work where fast threads are 
employed. 

BLACK-LEAD FOR TAPPING 

Some men describe the job of tapping holes 
tool steel as the *'mmt m^a^ley job that came 
in a mac h joist's way,*' We struck such a job 
the other tiay^ and quite agreed with him at first , 
but, noticing a cake of black-lead (such as used 
for cleaning stoves, etc.) on the bench thought 
we would try what effect it would have; so we 
greased the tap thoroughly and then ran the 
cake of black-lead along the teeth of the tap 
(which was a poor one, but the only one we had 
of the size), and were surprised at the result. 
The steel was tapped with little, if any, more 
trouble than with wrought iron, and with a tap 
that before would do nothing else but bind and 
groan. 

A CURIOUS TAPPING WRINKLE 

There was a difficult job in the shop, tapping 
Iiolcs in .steel plugs for armor piercing shells. 



A CURIOUS TAPPING WRINKLE 69 

The tapped hole is 2.4 inches in diameter, 8 
threads per inch, and the plug 3 inches through. 
Two taps are used, the roughing tap being 0.01 
inch under finish size. 

The holes, having been bored and chamfered, 
the taps were put through and then there was 
trouble, the front side of the thread being far 
from smooth. It was not torn but scratched or 
creased, and the creases were quite deep in some 
cases and highly polished as though there were 
some projections on the taps that rubbed rather 
than cut. The taps were polished and examined 
and re-examined, but no reason could be found 
for the ugly scratches which still persisted in 
coming on the front side, though the thread 
always appeared in perfect condition when exam- 
ined from the back of the plug. 

After considerable thought it was decided that 
as the full teeth at the back of the tap approached 
the chamfered edge of the hole, chips were pinched 
between the side of the teeth and the thread, and 
not being sheared off were carried through the 
plug, thus producing the poor surface. But, even 
suspecting the cause of the trouble, we were ^t ^ 
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loss to know how to kec^p the chips out and had 
ahiiost concluded to giw up to the inevitable 
when it occurred to us that the angle of the 
chamfered edge and the angle of the thread on 
the tap coming together might have a tendency 
to pinch and squeeze the chips in, and if we left 
the chamfering of the edge until after the taps 
were put through it might prevent this. This 
proved to be the solution of the trouble and there 
were no more scratched threads, 

FIVE-SPINDLE TAPPING FIXTURE 

The illustration, Fig. 39, shows a fixture for 
small work which is easily made as well as inex- 
pensive. The gray-iron frame a may be placed 
and fastened to a bench with two screws in the 
holes h. In front it is hollowed to retain the oil 
when tapping. In the center a stud c is driven 
in tight; on the end of the stud the gear d turns 
against the shoulder of the stud and is held in 
position with a washer and nut e. The gear d is 
made of machinery steel with a handle / screwed 
j'n It. On the frame a are placed five spindles 
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for tapping difTerent sizes without changing taps 
for each operation* One apindle m shown inj 

section, a bushing g is driven in the frame. 

The spindle h carrieii in its forward end a split 
chuck^ spring tempered, which grips the tup and 
holds it in position when tapping, while the rearj 
part. Is threaded to receive the nurled cap i; this.| 
tightens the spring chuck which holds the tap ^ 
firml}^ A ring / is driven on the spindle between 
the frame and the gear k to keep the gears in 
alinement with each other. The gear k is keyed 
on the spindle, and held securely with a washer 
and a nut on the end. By turning the gear d 
with the handle, the operator can feel the tension 
on the tap and thus be able to prevent many 
breakages. This fixture will drive taps up to 
J inch, and any number of spindles can be placed 
in the frame by having one spindle longer than 
the other, providing, of course, that there is room 
enough for the work to clear the taps which are 
are not in use. 
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SPEEDS FOR TAPS AND DIES 

Having many inquiries regarding the best 
speeds for running machine taps and dies in bolt 
threaders, we referred the inquiry to Mr. Geo. E. 
Whitehead, superintendent of the Rhode Island 
Tool Company, Providence, R. I., who replies as 
follows : 

*'I have not had much experience on brass 
work, and will only give speeds that have given 
good results on iron and soft steel. Work having 
only a part of a full thread, such as stove bolts 
and nuts, can be run at higher speeds than if a 
full thread is desired. The speeds given in the 
table are for first-class work, are economical of 
tools and will be found to give excellent results. 
The slow speed which has been my practice 
necessitates more spindles to each machine, so 
that the machine will wait for the operator in 
preference to the operator waiting for the ma- 
chine to do its work, thus keeping up the product. 
For threading iron bolts the speeds are one-half 
and for steel bolts one-third of those given.'' 
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with the regular work of the lathe, nor are the 
feeds or change gears molested. The valve of 
the air hoist might be advantageously operated 
by foot, but at any rate should be so arranged 
that air cannot be admitted to the cylinder when 
the carriage is near the tail-stock. At this point 
the cylinder should be open to the atmosphere, 
otherwise the workman might have the screw 
pulling one way and the air hoist the other, 
and something disagreeable might happen. For 
roughing the thread, common cut-off tools should 
be used, and their nose width should be slightly 
more than half the width of the thread space at 
the root. The tools should be fed in at an angle 
of 14 degrees, thus allowing a little for finishing. 
If the worms are all pitched a multiple of J, 
then cut the lead screw 3 per inch, and you need 
not miss half a dozen revolutions waiting for 
chalk marks to coincide. If, when cutting the 
first thread of an octuple worm, the carriage can 
be returned in time to catch the third thread, 
cut that and follow up with the fifth and seventh, 
then miss one and catch the second, fourth, sixth 
and eighth. After which feed the tool forward 
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for another cut, by means of the compound nest, 
take in order the second, fourth, sixtli and eighth 
threads, then miss one and take fiiBt, third, fifth 
and seventh. When working on long multiple 
worms the men generally mark the numbers 
1, 2, 3j etc., on the worm and also on the carriage 
with chalk. Each time a cut is taken through a 
certain number of thread, the number on the 
carriage is erased; this always tells a man where 
he is. He does not take a wind cut through one 
thread and break the tool on the next. The 
above rig was for cutting w^orms from 4 to 18 
inches in diameter, 6 to 30 inches long, J to 2 
inches pitch and i to 12 inches lead. 

THREADING WORM SHAFTS 

The threads were really on worm shafts, and 
the pitch was about 1 inch; they (the shafts) were 
forgings with the worm part forged on them. 
They had to be made this way, as the bottom of 
the thread wjis the same diameter as the shaft. 
They were cut in three operations, two of which 
were accomplished with a cutting-off tool in the 
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compound rest; the latter was set at the proper 
angle and the feed obtained with the compound 
rest screw; although the cross-feed screw was also 
used. The stop screw was set when the first cut 
was taken and the tool was withdrawn from the 
cut with the cross-feed; then in starting the next 
cut the cross-feed was returned to the stop, with- 
out disturbing same, the successive cuts being 
obtained with the compound rest screw until the 
threads were finished on one side. By using the 
cross-feed screw to back off the tool all the work 
with the compound rest screw was to advance 
the tool for each cut. These shafts were made 
in lots of twelve, and the whole twelve were cut 
on one side of the thread before the other side 
was touched; then the compound rest was swung 
round for the other side of the thread and that 
side of the twelve finished. Then with a tool 
that fitted the thread two or three light scraping 
cuts were taken through each worm, using the 
cross-feed screw for this third operation. In the 
first two operations allowance was made for this 
finishing cut. The space occupied by the thread 
was laid off before starting in on the cutting. 




and when the second operation was eomplete^ 
ihe center of the threads was left in a helix d 
the cuts from each side met at the bottom. 

MAKING A PIPE^THREADING DIE Ctfl 

CLEAN 

When we first began to use solid dm^vn stee 
tube.*^ the job of cutting perfect threads on then 
ciuiNed a great deal of trouble and loss of materia! 
We were using regular Saunders expanding dies 
with the same chasers we had used for charcoa 
iron tubes. By flattening the points of th< 
chasers and careful grinding we obtained fairly 
good results for a short time, but directly th< 
dies were the least bit dull they would tear th< 
threads out and ruin the work. 

Having usually had perfect threads, we wen 
not satisfied and decided to investigate. W( 
found the cutting angle of the chasers ver} 
obtuse, with little or no top rake, as shown a1 
the top in the sketch. This was the arrangement 
of the chasers in a ''regular" right-hand expand- 
ing die, the front edge of the chasers being in b 
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radial line and thus presenting a very poor 
cutting angle; in fact, the metal was torn off and 
not cut. 
To overcome this, we ordered a left-hand die 




Fia. 41. — Giving Rake to the Cutters. 

block fitted with right-hand chasers. This ar- 
rangement placed the fronts of the chasers | inch 
in advance of the radial line and gave a very 
much better cutting angle, as is apparent in the 
lower part of the sketch. The result was most 



• Iniihly ii('C(--ai-y for >()li<l drawn si 

Most of our tlircadiiig is 1 2- and 
ard right- and left-hand pipe threa 
perfect joints being necessary. Oc 
have special threads requiring more 
ment; for instance, cutting 18 threa 
on li-inch outside diameter No. 
drawn tubes. The walls of these 1 
thin that the dies pulled them out 
cut through. A solid plug slipp( 
tube as a support secured perfect r 
Similar trouble was experience< 
open-hearth steel castings, and we f( 
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THREADING PIPE FLANGES 

Here is a pipe job which required a number 
of flanges ranging from 14. inches diameter of 
pipe to 5 inches; the flanges requiring to be faced, 
bored and chased. 

Our first day's work proved to be very dis- 
couraging, due partly to the hardness of the iron, 
the chasing tool especially requiring frequent 
grinding. After considering various impossible 
schemes which led into the realms of special 
machinery, collapsible taps, etc., the idea shown 
in the sketch suggested itself. 

In Fig. 42 A is the fixture ordinarily used to 
hold a boring bar. We had a split sleeve made 
to fit this fixture and bored for the shank of the 
2i-iiich pipe tap B, The tap was then clamped 
in place as shown, with one of its cutting edges 
set at the proper hight, and the rig was ready 
for service. 

We had anticipated some trouble in the larger 
sizes from the difference in the angle of the 
thread on the 2i-inch pipe tap and that of the 
thread to be cut, but no trouble developed from 
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this source. About three traverses of the tap 
through the work were necessary to complete a 
thread, the flanges being bored to the proper 
size and taper before chasing. 

The fixture A being bored in line with the 
lathe spindle and the pipe tap B being of the 
standard, } inch per foot, taper, insures duplica- 
tion as far as pitch of thread, shape of thread 
and taper are concerned. 

The lathe was, of course, geared to cut 8 
threads per inch, the same as the tap. It is 
also clear that the 2i-inch pipe tap can be used 
on any size above 2i inches, as the pitch of all 
threads on standard pipe above that size is the 
same. It also obviates the necessity of a taper 
turning attachment other than the compound 
rest, as, after the hole is bored, the tap takes 
care of the tapered thread. 

Another word as to duplication in pipe 
work. Our practice is to fit the flanges so 
that they will screw on half the length of thread 
by hand. On a lot of 12-inch pipe it was 
found necessary to fit and mark each flange 
to its place, there being such a great difference 
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in the threads, thus adding greatly to the eo^- 
of the job, 

A SPECIAL SCREW-CUTTING JOB 

The sketch shows a steel casting of an hydraulic 
Keil riveter which wa^ required to have a square 
threatl, | inch lead, cut in the portion At Fig* 43, 
\vhi<'h carries the bottom snap, so m to make 
the bottom snap and hohicr adjustable. This 
oi)erati()n presented rcHnin difftrultiei=i, as the 
{portion to be threaded was not in line with the 
cvliiider, but offset, as shown. The cylinder and 
the drawback cylinder had been bored previously 
on a horizontal boring machine, the portion to 
be threaded had also been drilled to 2 J inches 
diameter, leaving J inch to be taken out when 
mounted in the lathe, with the slide-rest removed 
and a large angle plate bolted across the saddle, 
as shown, to which the riveter casting was se- 
curely clamped and set to square lines which 
had been marked on the casting while on the 
floor plate of the horizontal boring machine. A 
smaller angle plate was then bolted to the large 
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face-plate, as shown, and the top portion of tlii 
slide-ref^t was securely fa-«5iened to U with fotu 
bolts, IhrtKigh the holes ilrilled in the flange o 
the reyt. The tool-hokler was removed, and a 
boring Inir IJ inches diameter bolted in the re«t, 
as sho^v[l, This bar had a square end with 
tongue at the bottonij shown dotted^ which w^aa 
a good fji in ! he T-^lot, The bolts passed throiighl 
holes drilled in the bar. The tool bar was first 
set dead central with the lathe centers and 
square cutter was inserted in the end, which waa 
then prcsouted to the work and the cro^s-slide 
moved by the screw until a suitable cut was put 
on. The lathe was then started and the slide-rest 
fed up and the hole was bored out to size previous 
to the screw cutting. Of course the boring bar 
was not now^ rotating on its ow^n center, but 
running round a circle, every revolution more 
pronounced as the hole got nearer completion. 
When the hole was bored out to size we put a 
square threading tool in of suitable section and 
coupled the requisite wheels up to the screw and 
proceeded as before, stopping the lathe each time 
it got through and bringing the rest back by 
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hand, putting a suitable cut on for the next time 
through by the cross screw on the slide-rest. Wd 
completed three of these riveters very success- 
fully without the slightest mishap. The outside 
diameter of the thread was 3 inches and the 
length of barrel to be cut 8^ inches. 

CUTTING THREADS ON WOOD 

The task of cutting standard machine threads 
on wooden rods is an arduous one, if we try to 
do it with an ordinary lathe thread-cutting tool. 

Our work required a great quantity of such 
rods, their sizes ranging from 1 inch to 2^ inches 
in diameter, and from 3 to 6 feet long, with 4 
inches of thread on each end. Fig. 44 will show 
how we satisfactorily do the work. 

Belt A is round, \ inch in diameter, and runs 
over a pulley on the line shaft and over the small 
pulley on the cutter shaft. The frame C, of 
cast iron, is bolted to the tool-post block. The 
cutter F is made like a milling cutter, having 
the teeth shaped to give the proper angle to 
the threads. 
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To obtain the pitch angle on the thread, a few 
pieces of thin sheet iron are placed under one 
side of Cj the number of shims being determined 
by the pitch of the thread. The grooved pulley 
on the line shaft was about 20 feet away so this 
could be used the whole length of the bed. 



SPECIAL TOOLS FOR MAKING 
THREADING DIES 

A SHOP in the Middle West was engaged in the 
manufacture of a product which required the use 
of a large number of threading dies, and the 
foreman was called upon to devise a system for 
making them with the equipment of an up-to-date 
tool-room. One size of the dies is shown in 
Fig. 45. The dies were made from what the steel 
manufacturer calls middling hard Styrian tool 
steel, and they cut a very smooth, accurate thread 
on drop-forged Bessemer steel. 

The bars, of commercial length, were cut up 
into lengths that would turn without using the 
steady-rest and then turned to a standard diam- 
eter, after which they were cut up into blanks 



F'g. 51. The tool-post holds a « 

«'milar to that ordina,-ily used, . 

feature of cutting on the side at B 

which wiJl be explained later. ' 

A blank was put i„ the chuck 

tenng tool was brought into actio 

to starting the drilj for the long ho 

hok had bee. drilled the center 

agam brought up to the work a 

bonng tool for a depth of J to Ail 
c^acly the diameter of the part . 
^hown in Fig. 48, which i« „ ,oml 
sun drill and a three-lipped drill 
furnished for thread cutting with tl 
placed in position ],ack of the .a 
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the stop for boring the next blank, thus avoiding 
the use of calipers after the first blank. If this 
boring operation is carefully done, the combina- 
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Special Tools for Making Threading Dies. 
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tion drill will run dead true, even though the 
first or stock drill ran out; and it will continue 
true all the way through the blank. The gun 
drill part of the tool removes about .022 inch on 
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a side and the whole tool works with surprlaiiig 
rapidity and is very free cutting. 

The large part of the hole left by the combi- 
nation drill was reamed with a taper reamer, 
Fig. 49, whose cutting edges were serrated (not 
thus shown) alternately and driven by a drivor, 
Fig. 52, one of which is used to drive the com- 
bination drill, the ends of the shanks of both 
drill and reamer being turned to fit the special 
center. Fie:. 51, which has a taper pin with a 
. nurled handle that fits the taper hole and passes 
through the groove on the shank and locks the 
tools in position, so that they cannot *'dig in" 
and break. The reaming operation is done to 
enable the dies to be milled on the arbor, Fig. 50, 
which fits the dividing head spindle of the milling 
machine. The milling cutter cuts into this arbor, 
but as the cutter enters the same place each cut 
no harm is done and the dies are well supported. 
The use of the backing-off nut needs no expla- 
nation. 

Before removing the dies from the lathe, two 
or three master taps were run through by power, 
after which they were fluted and then hobbed 
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with a tap tapering .005 inch per mch. During 
this operation by hand the prongs of the dies are 
sprung in by the collar, Fig. 47, so that after 
tempering they will be in tension when cutting 
the correct diameter. The reason for this is that 
trouble was experienced in holding the correct 
diameter unless the prongs were thus sprimg in 
when in use, and if the dies are hobbed with a 
tap larger than the diameter which it is desired 
to cut, the dies drag in the center of the "land" 
and do poor work. The collar was slipped on 
part way and a cut was taken wdth the hob; 
then the collar driven on till the face D was 
flush with the end of the die and a finish cut 
taken, bringing the dies uniform in diameter 
when the hob was run in to the same depth each 
time on the finish. On the large size dies the 
combination drill had four flutes instead of three. 
This tool stands up to its work well and with 
this outfit two men did the work that formerly 
required from four to five. 
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SCREW THREAD PRACTICE IN INDI 



DIAfl 



Thk newly arrived stranger in India is gener- 
ally stnifk \vith the fact that tbo screws of the 
countrj' are all left-lianded; that is to say, that 
on entering they do not turn like the hands of a 
watch, but ia the opposite dirt^dioTL These 
screws are not cut in a lathe or with what is 
called screwing tackle; they are made in the 
most primitive fashion by winding a piece of 
wire round a rod and soldering it in place. Sup- 
pose a screwed stopper is required for a water 
bottle of metal, the artificer takes wire of the 
desired size, doubles it, and winds it closely 
round the stopper, cutting it to the desired length. 
The two pieces of wire are then removed and one 
is soldered to the stopper, while the other is 
soldered inside the neck. Of course the stopper 
must be made of such a siz'^ that when the wire 
is wound round it, it will just enter the neck of 
the bottle. Such screws are always a bad fit, as 
they are made without regard to strength or 
wearing quality. This method of making screws 
in metal seems to have been the primitive one 
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everywhere, and it is not many years since the 
"box'' or long nut of vises in England was made 
in a similar manner. A piece of square rod, of a 
size to lie between the square thread of the screw, 
was carefully softened, cleaned, and bent round 
the screw, care being taken to make it as close 
a fit as possible. It was finally driven into the 
box while still on the screw, the screw was then 
removed, leaving the thread in its place in the 
box where it was brazed. A good deal of skill 
was required in the brazing so that the smallest 
amount of brass should be left in the box which 
was generally from 10 to 15 threads long. In 
India the vise is not an indigenous tool and is 
only used to a very moderate extent, and nuts 
for other purposes have often not more than one 
turn of effective thread. In cheap work, like 
the brass Kohl bottle made in great quantity in 
Delhi, it is considered sufficient to file a very 
rough screw thread on the stopper and to jam it 
into its place. 

In the oldest iron work in India there is no 
sign of screws; bolts are all riveted, and nails 
that are meant to hold securely are clenched. 
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The boat builder is not content with a clench 
equal to about thnse or four diameters of his 
nails; he will turn one ten to twelve diametei^, 

regardleiiis of the waste of good metal. 

Of late years small screw-fiitting lathers have 
become very popular among Indian craftsmen, 
who seem only to learn the use of the slide-rest 
and never that of the hand rest. They will 
make J-inch studs on the lathe, although they 
may be made in half the timr by hjind, and of 
the use of the hand rest they have only the 
faintest notion. It is a common incident to see 
a brass turner squatting on an improvised table 
before his lathe, while a laborer treads for him 
or drives by means of a hand wheel. The screw- 
ing tackle of the English country blacksmith of 
fifty years ago would perfectly suit the ideas of 
the Indian workman. There were stocks and 
dies, and one tap tapering from 1\ inches to 
j inch with a uniform thread. Being an un- 
wieldy tool, small articles were applied to the 
tap which w^as fixed upright in a vise. Fortu- 
nately such tools no longer exist. 
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SPLIT NUTS FOR USE IN DRIVING 
THREADED WORK 

Using a nut which has a saw slit in one side 
can hardly be called good practice, especially if 
it refuses to come off easily. A cold chisel driven 
in the slot eases it, but after doing this a few 
times the result is the second stage in the evolu- 
tion of the split nut, the halved nut. Now we 
have two pieces to put on our thread and intro- 
duce into the dog, which is troublesome, to say 
the least. Having a set of threaded carriers or 
one carrier with inserted tapped bushes seems to 
be overdoing the matter. 

A happy medium in the way of split nuts is 
shown in the sketch. We have a set of thirteen, 
} to 1 inch, in constant service for several years, 
and believe them to be the cheapest and at the 
same time most effective yet heard from. These 
are shown in Fig. 53. 

They take up a space of only 1 inch by 8} 
inches, placed tandem, with the slots over a 
narrow upright strip of brass to hold them in 
place. 
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They are made of cast steel, tapped to a f 
thread and turned concentric with the threap 

hole. The length =^ d = the diameter of the ti 
and the outside diameter of the nut =- Ij X 
After the slots are cut, open the nuts a tn 
with a chisel, to insure their being turned 
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Fig. 53. — Split Nuts for Driving Threaded Work. 

freely by the fingers after hardening. It tal^ 
but a jiffy to spin them on. They were harden 
in oil and given a spring temper by burning 
the oil. 

A common lathe dog or a three- or four-jaw 
chuck closes them on to a thread with a grip li 
grim death. 
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THREADED DOG FOR DRIVING BOLTS 

Those who have much work of a given size 
may prefer dogs or drivers instead of split nuts, 
and this one will be found very useful. 

The one shown in Fig. 54 is for f-inch threaded 
work and all necessary dimensions are given. 
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Fig. 54. — a Driver for Threaded Work. 



THREADING THIN BRASS RINGS 

Having a lot of thin brass rings to thread on 
the inside it became necessary to find a way to 
hold them. The rings were threaded by holding 
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and locating thero in a wood chuck of the shape 
shown in Fig. 55, This chuck was of soft wood 
and was turned at G, so as to allow of its being 




Fig. 55. — Chuck for Threading Brass Rings. 

held in the regular lathe chuck; then bored out 
on the face, so that a brass ring would fit tightly 
within it and true itself against the shoulder at 
H H, Four round-head screws at J J J, when 
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tightened down against the rings, held them 
nicely and they were threaded without difficulty. 

REMOVING DELICATE WORK FROM 
THREADED MANDRELS 

When one has a lathe job on a threaded man- 
drel it is often quite a difficult thing to unscrew 
it when finished without spoiling its appearance. 
A carpenter's wood clamp answers very nicely, 
but would not do when the job is a delicate one, 
as it would twist it out of shape. 




Fig. 56. — Removing Delicate Work. 
A piece of leather belting held in a hand vise, 
as shown in the illustration, will do the trick. 
The belting must be left long enough to allow the 
jaw of the hand vise to kink it in at C, Fig. 56. 
This will be found very effective without injuring 
the work. 
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